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Abstract : The global increase in the prevalence of type 2 diabetes has been one of the major
health problems around the world. Although environmental factors, such as a Western style diet,
can trigger the onset of the disease, it has been known that genetic factors also influence the risk.
Currently, the exact molecular mechanism underlying type 2 diabetes still remains to be
determined. Another aspect of complexity in diabetes would be its related complications and
comorbidities, including micro-and macro-angiopathies, hypertension, dyslipidemia, and various
cancers. If we could obtain an integrated understanding of the pathogenesis, it might be possible
to develop a more general idea for treating this complex disease.

The ultimate goal of this research is to achieve a better quality of life and prognosis for patients.
It is reasonable that there has been a controversy over the use of model organisms for studying a
subject like this (Cell. 159:709-713, 2014). We have studied on KK mice, a spontaneous mouse
model of type 2 diabetes, the effects of environmental factors on the onset and progression of
diabetes. We found that single housing resulted in an earlier deterioration of the diabetic
phenotype in these mice (Figure 1).

In advance of this observation, we had also tested genome-wide changes in cis-regulatory activity
by ChIP-Seq of H3K27ac in pancreatic islets derived from C57BL/6J mice fed a high-fat diet, a
known model of diet-induced obesity (DIO) with mild glucose intolerance (Manuscript in revision).
This DIO model provided evidence that differential gene expression via epigenetic changes played
a role in cellular response to environment, and we also found enrichment of some sequence motifs
for DNA-binding factors mediating this effect. One of the identified motifs was for a transcription
factor, whose association with a childhood obesity-related phenotype had been reported (PLoS One
7:e51954, 2012), suggesting the potential of adopting inbred mice with environmental intervention
for inferring the pathophysiology of the corresponding human disease.

As indicated in Figure 2, strain-specific differences in the duration and variation of life span
could be clearly observed in mice. We speculate that accumulated risks of chronic diseases
including diabetes could contribute this phenotype in the case of KK mice and that epigenetic
profiling of inbred mice under specific environment generally could be useful in identification of
pathological cis-regulatory changes, which could be integrated in the effect of specific intracellular
pathways. Together, our strategies using inbred mouse strains could lead to the development of

novel therapies for various human chronic diseases.
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